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Influence of rotor blade fillets on turbine stage performance

SHI Yan, LI Shao jun, LI Jun,~FENG\ Zhen ping

(Institute of Turbomachinery, School of Enérgy and Power\Engineering,
X1 an Jiaotong University,  Xi an-710049, China)

Abstract: The rotor blade in_the first-stage of-Aachen turbine was‘ added with a fillet
structure, and a full three dimensional viscous numerical simulation was performed to ana-
lyze the influentce of rotor fillet-on the performance-of turbine stage and flow fields under the
stage environment. The results indicate-that the efficiency decreases significantly when the
angle between fillet and end wall becomes too small, which should raise more attention in
the manufacturing process of rotor blade. The fillet structure decreases the transverse
pressure difference near/the rotor hub and shroud, and shifts the aerodynamic load to the
latter half pacrt-of therotor blade. The fillets at hub and shroud affect the flow field of the
rotor mainly ‘at'the 0% ~ 55% span and the 70% ~ 100% span, respectively. The upper and
lower passage vortexes are close to the midspan of rotor due to the influence of the fillet,

leading to increase of the ntensity of corner vortex and the loss of second flow near the end-

wall.

Key words: rotor blade; fillet; turbin stage; secondary flow; numerical simulation
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Fig.1 Fillet structural diagram
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Table 1 Fillet configuration settings in different cases

R/ By

mm @) ! %
1 0 0 0
2 1 15 0.09
3 1 30 0. 05
4 1 45 0.026
5 2 15 0. 36
6 2 30 0.2
7 2 45 0. 11
8 3 15 0. 81
9 3 30 0. 45
10 3 45 0.234
11 3 15 0. 41
12 3 15 0. 41
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Fig. 2 T hree dimensional computational grid
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Table 2 Grid nodes along each direction in 3
computation domains
Fig. 3 Changed percentage of turbine stage isent ropic
efficiency in cases with different fillet structures
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Fig.5 Transverse pressure difference distribution
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